Purification of human papillomavirus-like particles expressed in silkworm using a Bombyx mori nucleopolyhedrovirus bacmid expression system.
A three-stage chromatography protocol for the purification of human papillomavirus-like particles (HPV-LPs) from the silkworm-based Bombyx mori nucleopolyhedrovirus bacmid expression system was developed. For host cell DNA separation, anion exchange chromatography was used after screening for a suitable stationary phase. Using the two separation principles of cation exchange chromatography and metal affinity of ceramic hydroxyapatite (CHT) as a second stage, the amount of baculovirus in the sample was reduced to less than the detection limit of qPCR. The CHT separation was optimized with respect to the elution buffer used; 150-600 mM sodium phosphate, pH 7.2, resulted in the highest recovery of HPV-LPs. Using heparin chromatography, it was possible to reduce the sample volume and to thus highly concentrate the target protein during the separation of contaminating proteins. During the second purification stage, over 99.3% of the DNA was removed, and no infectious baculoviruses remained. After concentration by heparin column chromatography, over 99.9% of the DNA and protein had been removed. The purity achieved by this method exceeds that obtained by DDDDK-tag-based affinity chromatography and sucrose gradient ultracentrifugation, which were used as comparative purification methods. The 3-stage purification of HPV-LPs from silkworm fat bodies described here was a proof of concept and is a scalable method, but the overall yield remains to be improved.